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With  discussion  and  explanation  prepared  by  the  Radio 
Laboratory  of  the  Bureau  of  Standards, 


NATIONAL  FIRE  PROTECTION  ASSOCIATION 
Electrical  Committee, 

Dana  Pierce,  Chairman. 

Report  of  Standing  Committee  on  Signal  Systems,  Wireless  and 

Lighting . 

Wm.  S.  Boyd,  Chairman  of  Committee, 

175  West  Jackson  Boulevard, 

Chicago , I„l. 


The  following  report  of  the  Technical  Sub-Committee  on 
Radio  Equipment  (National  Electrical  Code  Rule  86)  has  been  ap- 
proved by  the  Standing  Committee  on  Signal  Systems,  Wireless 
and  Lightning,  and  in  cooperation  with  Mr.  Dana  Pierce,  Chair- 
men of  the  Electrical  Committee,  is  promulgated  in  order  to 
produce  field  experience  to  substantiate  the  wisdom  of  the 
proposed  rules  before  final  submission  to  the  Electrical  Com- 
mittee for  incorporation  into  the  1923  edition  of  the  National 
Electrical  Code.  Neither  the  Standing  Committee  nor  the 
Electrical  Committee  has  author i tj/-  to  suspend  or  replace  the 
present  rule  86  of  the  National  Electrical  Code  but  this  report 
is  issued  by  the  authority  granted  to  the  Chairman  of  the  Stand- 
ing Committee  and  the  Chairman  of  the  Electrical  Committee 
for  the  information  of  inspection  departments  having  jurisdiction 
over  the  application  of  the  Code. 

Suggestions  for  improvements  in  these  proposed  rules  should 
be  sent  to  William  S.  Boyd,  Chairman,  175  W.  Jackson  Boulevard, 
Chicago,  not  later  than  September  1,  1922. 
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The  following  requirements  are  submitted  as  proposed  revisions 
of  Rule  86  National  Electrical  Code: 

86  RADIO  EQUIPMENT 

NOTE:  .These  rules  do  not  apply  to  Radio  Equipment  installed 
on  shipboard o 

IN  SETTING  UP  RAP 10  EQUIPMENT  ALL  WIRING  PERTAIN- 
ING THERETO  MUST  CONEORM  TO  THE  GENERAL  REQUIRE- 
MENTS OP  THIS  COLS  EOR  THE  CLASS  OP  WORK  INSTALLED 
AND  THE  FOLLOWING  ADDITIONAL  SPECIFICATIONS; 

EOR  RECEIVING  STATIONS  ONLY. 

Antenna 

a.  Antennas  outside  of  buildings  shall  not  cross  over  or 
under  electric  light  or  power  wires  of  any  circuit  of  more 
than  sin  hundred  (600)  volts  or  railway  trolley  or  feeder  wires 
nor  shall  it  be  so  located  that  a . failure  of  either  antenna  or 
of  the  above-mentioned  electric  light  or  nower  wires  can  result 
in  a contact  between  the  antenna  and  such  electric  light  or 
power  wires. 

Antennas  shall  be  constructed  and  installed  in  a strong  and 
durable  manner  and  shall  be  so  located  as  to  prevent  accidental 
contact  with  light  and  power  wires  by  sagging  or  swinging . 

Splices  and  joints  in  the  antenna  span,  unless  made  with 
approved  clamps  or  splicing  devices,  shall  be  soldered. 

Antennas  installed  inside  of  buildings  are  not  covered  by 
the  above  specifications. 

Lead-in  Wires. 


b„  Lead-in  wires  shall  be  of  copper,  approved  copper-clad 
steel  or  other  approved  metal  which  will  not  corrode  excessive- 
1 y and  in  no  case  shall  thejr  be  smaller  than  No.  14  B.  & S. 
gage  except  that  approved,  copper-clad  steel  not  less  than  yl? 

B.  & So  gage  'may  be  used. 

Lead-in  wires  on  the  outside  of  buildings  shall  not  come 
nearer  than  four  (4)  inches  to  electric  light  and  power  wires 
unless  separated  therefrom  by  a continuous  and  firmly  fixed 
non-conductor  that  will  maintain  permanent  separation.  The 
non-conductor  shall  be  in  addition  to  any  insulation  on  the  wire. 

Lead-in  wires  shall  enter  building  through  a non-combustible, 
non-absorptive  insulating  bushing. 
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Protective  Pevice 

c.  Each  lead-in  wire  shall  he  provided,  with  an  approved 
protective  device  properly  connected  and  located  (inside  or 
outside  the  building)  as  near  as  practicable  to  the  point 
where  the  wire  enters  the  building,,  The  protector  shall^nct 
be  placed  in  the  immediate  vicinity  of  easily  igni table  stuff, 
or  where  exposed  to  inflammable  gases  or  dust  or  flyings  of 
combustible  materials. 

The  protective  device  shall  be  an  approved  lightning 
arrester  which  will  operate  at  a potential  of  five  hundred 
(500)  volts  or  less. 

The  use  of  an  antenna  grounding  switch  is  desirable,  but 
does  not  obviate  the  necessity  for  the  approved  protective 
device  required  in  this  section.  The  antenna  grounding 
switch  if  installed  shall,  in  its  closed  position,  form  a 
shunt  around  the  protective  device. 

Protective  Ground  Wire 

d.  The  ground  wire  may  be  bare  or  insulated  and  shall  be 
of  copper  or  approved  copper-clad  steel.  If  of  copper  the 
ground  wire  shall  be  not  smaller  than  #14  B.  & S.  gage  and  if 
of  approved  copper-clad  steel  it  shall  be  not  smaller  than  No. 

17  B»  & S„  gage«  The  ground  wire  shall  be  run  in  as  straight 
a line  as  possible  to  a good  permanent  ground.  Preference 
shall  be  given  to  water  piping.  Gas  piping  shall  not  be  used 
for  grounding  protective  devices.  Other  permissible  grounds 
are  grounded  steel  frames  of  buildings  or  other  grounded  metallic 
work  in  the  building  and  artificial  grounds  such  as  driven  pipes, 
plates,  cones,  etc. 

The  ground  wire  shall  be  protected  against  mechanical  in- 
jury. An  approved  ground  clamp  shall  be  used  wherever  the 
ground  wire  is  connected  to  pipes  or  piping. 

Tires  In side  Buildings 

ec  Wires  inside  buildings  sha.ll  be  securely  fastened  in  a, 
workmanlike  manner  ana  shall  not  come  nearer  than  two  (2)  inches 
to  any  electric  light  or  power  wire  unless  separated  therefrom 
by  some  continuous  and  firmly  fixed  non-conductor  making  a 
permanent  separation.  This  non-conductor  shall  be  in  addition 
to  any  regular  insulation  on  the  wire.  Porcelain  tubing  or 
approved  flexible  tubing  may  be  used  for  encasing  wires  to  com- 
ply with  this  rule. 

Receiving;:  Equipment  Ground  Wire 

f.  The  ground  conductor  may  be  bare  or  insulated  and  shall  be 
of  copper,  approved  copper-clad  steel  or  other  approved  metal  which 
will  not  corrode  excessively  under  existing  conditions  and  in  no 
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case  shall  the  ground  wire  he  less  than  $14  B.  & S« 
that  approved  copper-clad  steel  not  less  than  #17  B 
may  he  used. 


gage  except 
, & S.  gage 


The  ground  wire  may  he  run  inside  or  outside  of  building. 
When  receiving  equipment  ground  wire  is  run  in  full  compliance 
with  rules  for  Protective  Ground  Wire,  in  Section  d,  it  may  oe 
used  as  the  ground  conductor  for  the  protective  device. 

FOB  TRANSMITTING  STATIONS „ 

Antenna 

go  Antennas  outside  of  buildings  shall  not  cross  over  or 
under  electric  light  or  power  wires  of  any  circuit  of  more  than 
six  hundred  (600)  volts  or  railway  trolley,  or  feeder  wires  nor 
shall  it  he  so  located  that  a -failure  of  either  the  antenna  or 
of  the  above  mentioned  electric  light  or  power  wires  can  result 
in  a contact  between  the  antenna  and  such  electric  light  or 
power  wires. 


Antennas  shall  he  constructed  and  installed  in  a strong 
and  durable  manner  and  shall  be  so  located  as  to 
al  contact  with  light  and. 


power  wires 


sag 


guig 


prevent  accident- 
or  swinging. 


Splices  and  joints  in  the  antenna  .span  shall,  unless  made 
with  approved  clamps  or  splicing  devices,  be  soldered. 

Lead-in  Wires 


h„  Lead-in  wires  shall  be  of  copper,  approved  copper-clad 
steel  or  other  metal  which  will  not  corrode  excessively  and  in 
no  case  shall  they  be  smaller  than  No.  14  B.  & S.  gage. 


Antenna  and  counterpoise  conductors  and  wires 
from  to  gr ound  switch,  where  attached,  to  buildings 

v-F 


leading  there- 
. ..  . w.  , must  be  firm- 
ly mounted  five  (5)  inches  clear  of  the  surface  of  the  building, 
on  non^absorptive  insulating  supports  such  as  treated  wood  pins 
or  brackets  equipped  with  insulators  having  not  less  than  five 


(5)  inch  creepage  and 
ing  material.  Where 
may  be  used. 


air  gap 
desired 


distance  to  inflammable  or  conduct- 
suspension  type  insulators 


approved 


i.  In  passing  the  antenna  or  counterpoise  lead-in  into  the 
building  a tube  or  bushing  of  non-absorptive  insulating  material 
shall . be  used  and  shall  be  installed  so  as  to  have  a creepage 
and  air-gap  distance  of  at  least  five  (5)  inches  to  any  extraneous 
body.  ^ If  porcelain  or  other  fragile  material  is  used  it  shall 
be  installed  so  as  to  be  protected  from  mechanical  injury. 

A.  drilled  window  pane  may  be  used  in  place  of  bushing  provided 
-j-ive  (5)  inch  creepage  and  air-gap  distance  is  maintained. 

Protective  Grounding  Switc h 


j.  A double-throw  knife  switch  having  a break  distance  of 
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four  (4)  inches  and  a blade  not  less  than  one-eighth.  (1/8) 
inch  by  one-half  ( 1/2 ) inch  shall  be  used  to  join  the  antenna 
and  counterpoise  lead-ins  to  the  ground  conductor.  The 
switch  may  be  located  inside  or  outside  the  building.  The 
base  of  the  switch  shall  be  of  non-absorptive  insulating  mater- 
Slate  ba.se  switches  ore  not  recommended.  This  switch 
mus  g be  so  mounted  that  its  curr ent-car rying  parts  will  he  a.t 
least  five  (5)  inches  clear  of  the  building  wa.ll  or  other  con- 
ductors and  locatec  preferably  in  the  most  direct  line  between 
the  lead-in  conductors  and  the  point  where  ground  connection 
is  made.  The  conductor  from  .grounding  switch  to  ground  con- 
nection must  be  securely  supported. 

Protective  Ground  lb. re 


h.  Antenna  ant  counterpoise  conductors  must  be  effectively 
and  permanently  grc ended  at  all  times  when  station  is  not  in 
actual  operation  { unattended ) by  a conductor  at  lea.st  as  large 
a.s  the  lead-in  and  in  no  case  shall  it  be  smaller  than  No.  14 
B.  & So  gage  copper  or  approved  copper-clad  steel*  This 
ground  wire  need  not  be  insulated  or  mounted  on  insulating 
supports.  The  ground  wire  shall  be  run  in  as  straight  a 
line  as  possible  to  a good  permanent  ground*  Preference 
shall  be  given  to  water  piping*  Gas  piping  shall  hot  be 
used  for  the  ground  connection*  Other  permissible  grounds 
are  the  grounded  steel  frames  of  buildings  and  other  grounded 
metal  work  in  buildings ' and  artificial  grounding  devices  such 
a.s  driven  pipes,  plates,  ^r.nes  etc.  The  ground  wire  s ha.  11 
be  protected  against  mechanical  injury..  An  approved  ground 
clamp  snail  be  used  wherever  the  ground  'wire  is  connected  to 
pipes  or  piping. 


Operating  Ground  Wir e 


str  ip 

fourth  f 1 '64 ) inch  thick, 


gyou 

I f V 


a conductor  shall  be  of  copper 
three -eighths  (3/0)  inch  wide  by  one-sixty- 
or  of  copper  or  approved  copper-clad 
iphery,  or  girth  (around  the  outside;  of  at 
>/4 ) inch  (for  example  a.  No*  2 B.  & S. 

-nd  shall  be  firmly  secured  in  place  throughout 
The  radio  operating  ground  conductor  shall  he 
protected  and  supported  similar  to  the  lead-in  conductors. 


.=  The  radio  operating 
not  less  than 

V 
i 

steel  having  a 


least  1 
gage  w: 
its 


pe: 

■oe- quarters  f 3/i ) 


Operating  Ground 

m.  The  operating  ground  conductor  shall  he  connected  to 
a good  permanent  ground.  Preference  shall  be  given  to  water 
piping.  Gas  piping  shall  not  be  used  for  ground  connections. 
Other  permissible  grounds  are  grounded  steel  frames  of  build- 
ings or  other  grounded  metal  work  in  the  building  and  artificial 
grounding  devices  such  as  driven  pipes,  plates,  cones,  etc. 


*■-  ( « * V » • ; ■ ■'.*  • 
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Power  Prom  Street  Ha ins 


n.  When  the  current  supply  is  obtained  directly  from  street 
mains , the  circuit  shall  be  installed  in  approved  metal  conduit, 
armored  cable  or  metal  raceways. 

If  lead  covered  wire  is  used  it  shall  be  protected  through- 
out its  length  in  approved  metal  conduit  or  metal  raceways, 

Protection  from  Surges,  etc , 

o.  In  order  to  protect  the  supply  system  from  high-potential 
surges  and  kick-backs  there  must  be  installed  in  the  supply  line 
as  near  as  possible  to  each  radio-transformer,  rotary  spark  gap, 
motor  in  generator  sets  and  other  auxiliary  apparatus  one  of  the 
following : 

1.  Two  condensers  (each  of  not  less  than  one-half  (1/2)  micro- 
farad capacity  and  capable  of  withstanding  six  hundred  (600) 
volt  test ) in  series  across  the  line  and  mid-point  between 
condensers  grounded;  across  (in  parallel  with)  each  of  these 
condensers  shall  be  connected  a shunting  fixed  spark  gap 
capable  of  not  more  than  one-thirty-second  (1/32)  inch 
separation. 


2.  Two  vacuum  tube  type  protectors  in  series  across  the  line 
with  the  mid-point  grounded. 

3.  Won- inductively  wound  r.sistozs  connected  across  the  line 
with  mid-point  grounded. 


4»  Electrolytic  lightning  arresters  such  as  the  aluminum  cell 
type. 


In  no  case  shall  the  ground  wire  of  surge  and  kick-back 
protective  devices  be  run  in  parallel  with  the  operating 
ground  wire  when  within  a distance  of  thirty  (30)  feet. 


The  ground  wire  of  the  surge  and  kick-back  protective 
devices  shall  not  be  connected  to  the  operating  ground  or  ground 
wire . 


Suitable 


Devices 


p.  Transformers,  voltage  reducers,  keys, 
employed  shall  be  of  types  suitable  for  radio 


and  other  devices 
operation . 


»> 


Letter  Circular  62  - 5/1/22 


7 


Discussion  and  Explanation  of  the  Above  Proposed  Revision 

of  Rule  86  on  Radio  Equipment 


These  rules  do  not  apply  to  radio  equipment  installed  on 
shipboard,  but  have  been  prepared  with  reference  to-  land  stations* 

RECEIVING  EQUIPMENT 


a*  Antenna  - Indoor  receiving  antennas  are  not  included 
within  the  requirements  of  this  proposed  rule,  which  provides 
for  the  protection  of  radio  equipment  against  lightning.  In- 
door receiving  antennas  and  auxiliary  apparatus  are,  however, 
included  in  the  general  requirements  covering  the  wiring  of 
signal  systems,  for  it  is  obviously  desirable  to  insure,  for 
example,  the  freedom  of  all  receiving  apparatus  from  contact  with 
electric  power  circuits  either  inside  or  outside  of  buildings. 

It  is  desirable  that  electrical  construction  companies 
install  radio  antennas  and  apparatus  for  persons  who  .are  not 
familiar  with  electric  wiring.  This  will  tend  to  insure  the 
installation  of  antennas  and  apparatus  in  a strong  and  durable 
manner*  It  is  important  that  antenna  wire  be  used  in  such  size 
and  tensile  strength  an  to  avoid  its  coming  in  contact  with  any 
electric  power  wires  whatsoever. 

The  size  and  material  oi  which  the  antenna  is  made  should 
depend,  to  some  extent,  upon  the  length,  of  the  span  which  the 
antenna  must  bridge.  It  is  suggested  that  for  the  ordinary 
receiving  antenna  about  100  feet  long  No.  14  B.  & S.  gage  soft 
drawn  copper  wire  can  safeljr  be  used.  If  other  materials  are 
used,  the  size  which  is  chosen  should  be  such  as  to  insure 
tensile  strength  at  least  equal  to  that  of  the  No.  14  soft 
copper  w ire  suggested  above. 

The  requirements  covering  splices  and  joints  in  the  antenna 
span  are  for  the  purpose  of  avoiding  accidental  falling  of  such 
wires  upon  light  or  power  wires,  of  less  than  60C  volts  where  it 
is  found  necessary  to  cross  such  lines.  The  rules,  it  will  be 
noted,  permit  crossings  with  lines  of  600  volts  or  less,  if  they 
do  not  happen  to  be  trolley  wires  or  feeders  to  trolley  wires. 

In  such  a case,  it  is  desirable  to  use  wire  of  a larger  size 
than  No..  14  B.  & S.  gage  in  order  to  minimize  the  chance  of 
accidental  contact  of  the  antenna  with  the  power  wires. 

The  interchangeable  use  of  copper  and  of  approved  copper- 
clad  conductor  is  suggested  on  account  of  the  fact  that  these 
two  kinds  of  wire  are  practically  equivalent  in  their  conductivity 
for  high-frequency  current. 


' 
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b„  Lead-in  Wires  - No  mention  is  made  of  the  insulation 

(from  the  building  of  the  receiving  antenna  or  lead-in  wire  ex- 
cept that  this  lead-in  wire  should  be  run  through  a bushing. 

The  latter  provision  is  chiefly  to  protect  the  wiring  against 
the  possibility  of  short-circuiting  with  electric  power  lines 
which  may  run  in  the  wall  and  whose  location  may  be  unknown  to 
the  persons  installing  the  radio  equipment.  This  requirement 
serves  also  to  protect  the  antenna  leau-in  wire  against  contact 
with  metal  lath  or  other  metal  parts  of  the  building. 

Prom  a signaling  standpoint,  it  is  desirable  to  use 

1 insulators  for  receiving  antennas  in  , carder  that  wet  weather 
may  not  cause  the  antenna  to  beconw  shc&t-circuited  to  the 
ground.  7 

c.  Protective  Device  - The  requirement  for  a protective 
device  to  be  connected  between  the  antenna  and  ground  terminals 
of  the  receiving  set  is  for  the  purpose  of  carrying  lightning 
discharges  or  less  violent  discharges  caused  by  induction  or  by 
atmospheric  electricity  to  the  ground  with  a minimum  chance  of 
damage  to  the  receiving  apparatus,  building,  or  operator.  A 
fuse  is  not  required  as  a part  of  the  protective  device,  though 

J lightning  arresters  which  are  provided  with  fuses  will  not 
necessarily  fail  to  receive  approval.  If  a fused  lightning 
arrester  is  used,  it  makes  it  less  likely  that  the  antenna^ 
terminal  of  a receiving  set  will  be  put  at  a high  voltage  in 
case  the  antenna  falls  upon  an  electric  light  or  power  wire. 

The  absence  of  the  fuse,  on  the  ^ther  hand,  makes  it -possible 
for  the  antenna,  if  it  accidentally  falls  across  the  power  wires, 
to  become  fused  at  the  point  of  contact  and  thus  fall  to  the 
ground  and  eliminate  the  hazard.  The  antenna  terminal  of 
the  receiving  set  should  be  connected  to  the  point  of  junction 
of  the  fuse  with  the  arrester. 

Lightning  arresters  may  be  used  inside  the  building,  and  in 
such  a case  they  will  receive  better  protection  from  moisture 
and  mechanical  injury  than  lightning  arresters  placed  on  the 
outside  of  a building  wall. 

Protective  devices  of  reliable  manufacture  are  approved  by 
the  Underwriters’  Laboratories,  and  can  be  depended  upon  to 
operate  at  the  required  voltage.  The  use  of  a cheaply  constructed 
homemade  arrester,  is  not  recommended,  since 'it  may  easily  get 
out  of  order  and  fail  to  operate  at  the  low  voltage  which  is 
desirable.  Arresters  should  be  inclosed  in  such  a way  as  to 
protect  the  breakdown  gap  from  dust.-  One  disadvantage  of  the 
vacuum  tube  type  of  arrester  is  that  it  may  cease  to  function 
. without  giving  warning  that  it  is  inoperative.  A list  of  the 
approved  protective  devices  and  ground  clamps  is  contained  in 
the  ’’List  of  Inspected  Electrical  Appliances,”  published  by  the 
Underwriters’  Laboratories.  This  list  is  revised  semi-annually 
"'-and  may  be  consulted  upon  application  to  the  principal  office  of 
the  Fnderwr iters ' Laboratories,  Inc.,  207  East  Ohio  St.,  Chicago, 
111.,  and  at  offices  and  agencies  throughout  the  United  States 
.and  Canada. 
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While  an  arrester  connected  between  the  antenna  and  ground 
is  regarded  by  many  as  sufficient  protection,  it  is  somewhat 
safer  to  install  a switch  in  parallel  with  it  as  an  added  pro- 
tection. Particularly  if  the  arrester  is  inside  of  the  build- 
ing^and  the  ground  connection  is  made  to  a radiator,  it  is 
desirable  to  use  in  addition  the  outside  ground  connection. 

If  the  antenna  is  properly  connected  to  the  ground,  such 
connection  prevents  the  antenna  from  becoming  a hazard  to  the 
building  and  its  contents  and  may  act  to  supplement  the  pro- 
tection given  by  lightning  rods*  The  arrester  should  have 
the  most  direct  connection  to  the  ground  which  it  is  feasible 
to  make,  otherwise  the  antenna  may  become  a hazard  with  respect 
to  lightning* 


d.  Protective  Ground  Wire  - While  it  is  desirable  to  run 
the  protective  ground  wire  in  as  direct  a line  to  ground  as 
possible,  it  is  more  important  to  provide  a satisfactory  con- 
tact at  the  ground  itself  than  to  avoid  a few  bands  in  the 
ground  wire . 

f.  Receiving  Equipment  G-round  Wire  - If  the  ground  wire 
of  a receiving  set  passes  through  a wall,  it  should  be  insulated 
for  the  same  reasons  as  the  antenna  lead-in  wire  referred  to  in 
paragraph  a above* 

If  the  ground  wire  is  exposed  at  all  to  mechanical  injury 
it  should  be  of  larger  size  than  the  minimum  permitted  under 
the  rules  and  certainly  no u smaller  than  No.  10  B.  & S.  gage. 

It  should,  for  mechanical  protection,  be  enclosed  in  wood 
moulding  or  other  insulating  material.  Ground  wires  should 
not  be  run  through  iron  pipe  or  conduit  because  of  the  choking 
effect  at  radio  and  lightning  frequencies. 

TRANSMITTING  EQUIPMENT 

3 • Protective  Ground  Switch  - On  account  of  the  larger 
size  of  the  ordinary  transmitting  antenna,  it  is  more  likely 
to  be  subject  to  damage  from  lightning;  and  on  account  of  the 
high  voltages  produced  by  radio  transmitting  equipment,  it  is 
desirable  to  provide  for  the  use  of  a double-throw  switch  for 
connecting  the  antenna  either  to  the  transmitting  apparatus  or 
to  the  ground.  The  use  of  this-  switch  makes  it  possible  to 
entirely  disconnect  the  antenna  from  the  transmitting  apparatus 
when  not  in  use. 

The  objection  to  slate-base  switches  is  chiefly  from  the 
radio  engineering  viewpoint,  on  account  of  the  absorption  of 
water  by  many  kinds  of  slate  and  the  presence  of  conducting 
streaks . 

Under  this  rule  one  has  the  choice  of  the  standard  100- 
ampere  600-volt  single-pole,  double-throw  switch  or  a special 
antenna  switch  using  60-ampere  copper  which  has  an  air-gap  dis- 
tance of  at  least  four  inches. 
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°*  Protection  from  Surges,  etc.  - On  account  of  the  dif- 
ficulty which  has  been  experienced  by  the  induction  of  voltages 
in  the  supply  lines  of  a transmitting  station,  it  is.  advisable 
to  use  a protective  device  across  the  terminals  of  each  machine* 
or  transformer  connected  to  this  power  line.  It  would  also 
seem  desirable  to  connect  a similar  protective  device  across 
the  power  line  and  near  the  point  of  its  entrance  to  the  build- 
ing and  on  the  house  side  of  the  meters. 

It  Is  desirable  that  research  on  the  performance  of  pro- 
tective devices  and  the  means  for  avoiding  surges  and  "kick- 
backs"  in  the  power  supply  lines  be  promoted. 

Eor  further  suggestions  regarding  good  and  bad  practice 
in  the  installation  and  maintenance  of  signal  wires  and.  equip- 
ment, reference  should  be  made  to  "National  Electrical  Safety 
Code,  3d  edition,  October  31,  1920,  Bureau  of  Standards  Hand- 
book No.  3"  and  especially  Section  39.  This  Is  Obtainable 
for  40  cents  from  the  Superintendent  of  Documents,  Government 
Printing  Office,  Washington,  D.C. 

The  1920  edition  of  the  "National  Electrical  Code”  which 
contains  the  regulations  of  the  National  Board  of  Eire  Under- 
writers, including  Rule  86,  which  is  now  the  rule  in  effect 
covering  radio  signalihg  apparatus,  may  be  referred  to  at  any 
local  inspection  department  of  the  fire  underwriters  or  may  be 
purchased  by  sending  10  cents  to  the  National  Board  of  <. 

Eire  Underwriters,  76  William  St.,  New  York  City. 
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